The transgenic mouse line Igsf9-eGFP allows targeted stimulation of inferior olive efferents.
The inferior olive (IO) innervates the cerebellum forming synapses in the deep cerebellar nuclei (DCN) and the cerebellar cortex. Beside the well-known exception of synapses on Purkinje neurons, synapses between IO efferents and other neuronal targets have not been studied intensively, mostly due to the technical challenge of unequivocally identifying IO efferents in electrophysiological experiments. We describe the transgenic mouse line Igsf9-eGFP, which expresses GFP in IO neurons, as a suitable tool for studying IO efferents using live imaging, immunohistochemistry and electrophysiology. In the Igsf9-eGFP line, GFP-positive neurons are found in all IO subnuclei. Their efferents show the expected trajectories innervating the DCN and, as climbing fibers (CFs), the cerebellar cortex. In the DCN the dentate nucleus shows the strongest innervation, and, within the cerebellar cortex, CFs show a rostral-to-caudal gradient. GFP-positive CFs undergo a normal postnatal maturation, and evoke normal synaptic responses in Purkinje neurons and DCN neurons. IO efferents have been labelled via anterograde labelling, viral transfection and in transgenic mouse lines. The latter approach does not require stereotactic injections. However, available mouse lines show only a sparse GFP expression, harbor GFP-positive axons of other cerebellar fibers, or have not been characterized in detail. The Igsf9-eGFP line is characterized by a moderate density of GFP-positive IO efferents, which can be visually targeted for extracellular stimulation with micrometer precision. The mouse line will allow studying fiber-specific responses in all neurons targeted by the IO.